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ﬁ?ﬁcaj IDESIgRICoNnsiderations
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L PreOCESSHDESIgN

-

Sizing' o Adserber Vessels

Secondary Process Considerations
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pesignMnput Data

, -
@Chemical analysis of the water.

0 Treated Water compliance
Standard.

0 Regulata'ry design standards.
o Residuals disposal.

o Design flow rates and
consumption.

AU
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Design Input Data

emicziFAnalysis
-

OATSENRIcand pH: adsorption
> Capac: [By/AlRcreases with As conc.
AnRdfdECrEases With high pH.

o Certain elements may Interfer with
adsorptien capacity - silica, iron,
sulfate, chloride.

o Other metals are adsorbed also.

AU




Design Input Data

| 'e@npﬂe Nee &APEsIgn Standards

-
 EPAMCL - 10 ppb
O @tlger Agencies: 3 to 10 ppb

o Min/Max eperating
parameters, e.g., gpm/sf

o NSE Standard 61

o EPA/NSF ETV Program

o Other, e.g., ASME code
LU




Design Input Data

Residuals

-
jal medla conditioning -

Kwasn, rlnse disinfection.
o Nemmal backwash and rinse

during use.
o Regeneration chemicals.
0 Spent media.
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| Design Input Data

giﬁ;mww AlespEConsumption

MR ] i
-

D /e gumIprcapacity, used to
Shydratlically/design system - physical
Size ofphilters, piping, chemical feed.

1) Consumiﬁftion Uused te estimate media
life and operating cost.

AU
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I IDESIgRIOPtioNs
' L

-
3 SEIECHIon offadsorptive media.
O\With e Without pH adjustment.

O SpeEnmEdIa regeneration, or one-
time use & disposal.

0 Series or parallel operation.
o Manual or automatic control.
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f’%g]gn 2ElEESt Considerations

-
=Smipily, Bed Contact Time (EBCT).

0 Seriesioparallel operation.

o pHadjtistment.

0 Regeneljation capability.

o Oxidation - As 11l to As V.

AU




| i ==
1 1 d I
| / \, | H .
1 | i
FREEBOAR 6" 4 |
4 = |
50% BED
el > |
EXPANSION B2 it g Tndi =i
Afstse 55
/ b
TREATMENT h { i
MEDIA i
i
d
/ %

i" T—'-—' Minimum clearance
reguired between
bottom of wessel and

TREATMENT VESSEL concrete pad
SYMEQLS
q — TREATED WATER FLOW RATE {gpm)
d TREATMENT BED DHAMETER (ft.), d = 4V /zh
h — TREATMENT BED DEFTH  (ft.)
v — TREATMENWT BED WOLUME — _zﬁ:J:L (L
M, — DENSITY OF TREATMENT MEDIA ({ib./ft* )
My, — WEIGHT OF MEDIA (Ibs.)
D — QUTSIDE DMAMETER OF TREATMENT WESSEL (ft.)
d, — DEPTH OF DISHED PRESSURE HEAD {ft.)
H — OVERALL HEIGHT OF SKID MOUNTED TREATMENT VESSEL (ft.)
5SS — STRAIGHT SIDE (ft.)
GIVEM

d > h/2, 3—0" <« h < 68"—0"

H=24d,+h+ h/2 + 6" + 1"

D = d + 1°

My = 45 Ib.fft® (VARIES WITH MEDIA IN VESSEL)
My= M, x ¥V = 45V (b))

Figure 3-5. Treatment Bed and Vessel Design Calculations




F PESIONI & Cost Considerations

NEsCT

o .
RENGE. - 3 1610 minutes

BAétiv gialumina - 5 min +

o ADIFSSWIEDIA G2 uses 8 to 10 min,

results iin'a unit flow rate of 2.5 to
3 gpm/sf

o The lower the EBCT, the higher the
unit flow rate.
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r D) n & Cost Considerations
| =BE & Bed Volumes
. L
TJe ower the EBCT, the smaller
- the size of vessels.
O AdsEIEueN capacity determines
the no. @f bed volumes or the

guantity eff water treated in gallons
before arsenic break-through.
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DEes|ion & Cost Considerations
BeaWolumes

-

Wisymeuse aleonger EBCIrand larger bed volume to increase
‘HENGIREmeUnt offeated water before break-through?

o Initial cost may Bbe a factor.

o Askwhetherlewerservice flow rates (gpm/sf) can be
tolerated.

o Ask whether there are any minimum flow limitations under
NSF 61 standard, i.e., gpm/cf of media or a max use level.

o There is a diminishing return on increasing EBCT related to
performance and adsorption capacity.
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DESIgn & Cost Considerations

SEresor Parallel

’ -
Avvanitage of Series:

L
o Rediipeaney and safety.
. . .
o Maximum use of media capacity.

o More flexible for scheduling of
media change-outs.
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DESIgn & Cost Considerations

SEresor Parallel

-

IDIEEEVantaEESief Series:
L id

o lncreasedicapital cost due to
numberand size of filters.

o Larger foot print.
o Higher pressure drop.
o Need for larger backwash rates.

AU
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(:‘ ‘ r_ r; & Cost Considerations
u"" SEPAdjtiIsStment
_1 i -

PISEEVaNtageS:
W Increasedicomplexity of operation.

O Trameés eperators needed to
addressfiandling & safety issues.

o Loss of piH control may cause
arsenic desorption of some media
(ask the vender for detalls).

AU




DESIgN & Cost Considerations

PEPAdUStMment

o -
AGWVantaoess

O A manyieases, results in lower As
conpcentiation in treated water.

o Increased adserption capacity &
hence lenger media life.

o Same pH chemicals are then
avallable for media regeneration.

AU




DESIgN & Cost Considerations
Regeneration
E
DISEEVantages:
L
o lnRcreased complexity.
- :

O Anetherwaste stream for disposal.

o May not be economical for non-pH
adjusted water.

AU




DEes|ion & Cost Considerations
Re@generation
3

REVERILAPESS
i

o StStanRaliincrease in media life
(Not all'media can regenerated).
o [ess freguent media change-outs.

o Lower operating cost.

AU
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OXdaal
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DESIgn & Cost Considerations

[@[R=FAS |11 to As V

-

@hilerne usedfor disinfection will
- oxidizetAs I'l 1 to As V for easier
e Fandlenger bed life.

.
o For some media, exposure to

chloerine will'degrade performance,
e.g., activayed alumina.

AU
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lelei AdSorber Vessels

)| |4
|

| |

/ -
=Smipily, Bed Contact Time (EBCT).
vV ediaibealdepih.
o Bed expansion.
o Uniit flow rate.
o Parallel or series operation.

AU
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Secondary Process
soRSIUErations
E

pEEEeed-back control and
SWVIREN pPH corrected.

0 Re-ac st.pH after treatment ?
o ManuallVVs automatic control.

o Filter internals — no different than
conventional multi-media filters.

O Pre-treatment.

AU
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